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BJIHHHHE TPEMATO# HA KJIETOHHblH HMMYHHTET JIHHHHOK 
CTPEK03 AESCHNA GRANDIS (ODONATA) 

© H. A. KpiOKOBa, H. H. lOpjioea, B. B. TjiynoB 

B jiMHMHKax CTpeK03 Aeschna grandis 6biji 3aperMCTpnpoBaH bmcokmm npoueHT 3apa- 
xeHHOCTM TpeMaTCxaaMH ceMencTB Plagiorchidae m Prosthogonimidae (38.2 h 52.7 % coot- 
BeTCTBeHHo). IlpMMepHO 30 % ot Bcex odHapyxceHHbix uhct MeTauepKapHH 6bijiM b pa3HOH 
CTeneHM MejiaHM3MpoBaHbi. B pe3yjibTaie npoBeaeHHbix HCCJieaoBaHHH 6biJio BbiHCHeHO, 
hto napa3MTMpoBaHMe TpeMaToa He CKa3biBaeTcn Ha npoueccax HHKancyjumHH HHopoaHbix 
Teji, ho nacTHHHO no^aBjineT o6pa30BaHHe cBodoaHopaaHKajibHbix c})opM KHCJiopoaa h cj>e- 
HOJIOKCH^a3HyiO aKTHBHOCTb B KJieTKaX KpOBH CTpeK03. 


npoHHKHOBeHne napa3HTa b opraHH3M HaceKOMoro HHnunnpyeT pm 3amwT- 
Hbix MexaHH3MOB, o6ecneHHBaiomHx ero yHHHraaceHHe h/hjih H30JiHp0BaHne. 
B nepByio onepejtb aKTHBHpyioTCH KJieTOHHbie peaKUHH, TaKwe KaK: (J)arouHT03, 
rpaHyjio- h Kancyjioo6pa30BaHHe (Lackie, 1981; Vinson, 1990; Beckage, 1993; 
Strand, Pech, 1995). 3jiHMHHauHa HHopojmoro Tejia, b tom HHCJie h napa3HTa, 
a Taioice penapauwoHHbie npoueccbi conpoBoxaaioTCH aKTHBauwen npo(j)eHOJi- 
OKCHAa3Horo KacKa/ta, 3anycKaiomero peaKUHH, KOTopbie npHBOAHT k o6pa30Ba- 
hhio MejiaHHHa (Kopacek et al., 1995; Wilson et al., 2001; Sugumaran 2002; 
Yu et al., 2003). B npouecce MejiaHoreHe3a npoHCxojtHT o6pa30BaHHe pma Bbi- 

COKOpeaKUHOHHblX UHTOTOKCHHHbIX COe£HHeHHH, TaKHX KaK aKTHBHpOBaHHbie 
KHCJIOpOAHbie MeTa60JIMTbI (XHHOHbl, CeMHXHHOHbl H T. £.), KOTOpbie HBJIHIOTCH 

KJiiOHeBbiMH b HMMyHHOM oTBeie HaceKOMbix (Nappi et al., 1995; Slepneva et al., 
1999; Wilson et al., 2001; Sugumaran, 2002). 

B xo^e conpaxceHHOH obojhouhh napa3MTbi Bbipa6oTajiM pm npHcnoco6jie- 
hhh, cnoco6cTByiomHx H36eraHMio mjih noaaBJieHMio KJieTOHHbix HMMyHHbix pe- 
aKUHH xo3HHHa (Vinson, 1990; Hochuli et al., 1999; Kinuthia et al., 1999). Ojt- 

HHM M3 TaKOBbIX HBJIfleTCH «MOJieKyJIflpHafl MMMMKpMfl», npM KOTOpOH B03MOXCHa 
ceKpeu,HH Ha noBepxHocTH napa3HTa 3amHTHbix KOMnoHeHTOB — 6e;iKOB, niH- 
KOnpOTeHHOB HJIH rJIHKOJIHnH£OB, BOCnpHHHMaeMbIX HMMyHHOM CHCTeMOH XO- 
3HHHa KaK KOMnoHeHTbi co6cTBeHHoro opraHH3Ma. B pme cjiynaeB MOxeT npo- 
HCxo^HTb H36HpaTejibHoe norjiomeHHe 6ejiKOB h/hjih rjiHKonpOTeHHOB xo3HHHa, 
KOTopbie b AajibHeHiueM BCTpaMBaiOTCH b noBepxHOCTHbie CTpyKTypbi napa3HTa, 
HTO TaKXe n03BOJIHeT H36e>KaTb pacn03HaBaHHH HMMyHHOM CHCTeMOH X03HHHa 

(CanpyHOB, 1987; Kinuthia et al., 1999; Hu et al., 2003). TaK, HHua hxhcbmo- 
HH^bi Venturia canescens hmciot 3amHTHbiH cjioh, KOTopbiH no3BOJineT mm H3- 
6exaTb y3HaBaHHH HMMyHOKOMneTeHTHbiMH KJieTKaMH xo3HHHa (Strand, Pech, 
1995; Hu et al., 2003). KpoMe Toro, bo3mo>kho HapyuieHHe mjih nacranHoe 6 jio- 


306 



KHpOBaHHe HMMyHHOM CHCTeMbI X035IHHa. IlpHMepOM MOryT CJiyXCHTb TeppaTO- 
UHTbl — KJieTKH 3M6pMOTMHeCKOM MeM6paHbI y HeKOTOpbIX 6paKOHM,a (Braco- 
nidae) h cucjihohhu (Scelionidae), a TaKxce nojinuHOBHpycbi h hu, HHT>eunpyeMbie 
caMKOM napa3MTa b reMOuejib HaceKOMoro, KOTopbie cnoco6Hbi nouaBJiHTb p au 
3BeHbeB HMMyHHoro OTBeia xo35iHHa. B nepByio onepeub HHni6HpyeTCH aKTHB- 
HOCTb pnua KJieTOK reMOJiMM(})bi h npo^eHOJiOKCHziaaHbiM KacKau (Vinson, 1990; 
Brehelin, 1990; Lavine, Beckage, 1995; Kinuthia et al., 1999; Shelby et al., 2000). 
Bee BbiinenepeHHCJieHHbie MexaHH3Mbi H36eraHHH B03ueHCTBHH HMMyHHOH chc- 
TeMbi xo3HHHa HanpaBJieHbi Ha C03uaHHe 6jiaronpn5iTHbix ycjiOBHH jura pa3BHTH5i 
napa3HTa (narareHa) (Vinson, 1990). 

HaMH npoBO^Hjiacb pa6oia no H3yneHHio B03MoxcHbix cnoco6oB H36eraHHH 
KJieTOHHbIX HMMyHHbIX peaKUHH X03HHHa MCTauepKapHHMH TpeMaTOA CeMeHCTB 
Plagiorchidae h Prosthogonimidae, nopaxcaiomnMH jihhhhok CTpeK03 pojia Aesch¬ 
na (A. grandis). JIhhhhkh CTpeK03 HBjraiOTCH jionojiHHTejibHbiMH xo3aeBaMH jura 
TpeMaTOfl AaHHbix ceMencTB (CyjtapnKOB h jip., 2002). Pa3BHTne B3pocjion (J)op- 
Mbi napa3HTOB nponcxojtHT c ynacraeM uthix (THHeunHCKaa, 1968; HjnoiiiHHa, 
1975). ripOHMKHOBeHHe UepKapHH B JIHHHHOK CTpeK03 npOHCXOAHT AByMH nyTH- 
mh — nepe3 KyTHKyjiy h nepe3 aHajibHbie xca6pbi c tokom bojim b npouecce jxbi- 
xaHHH (KpacHOJio6oBa, 1987). C MOMema npoHHKHOBeHHH napa3HTa b CTpeK03y 
JX O HHUHCTHpOBaHHH, B 3aBHCHMOCTH OT BHJta TpeMaTOJI, MOXCeT npOHTH OT He- 
CKOJibKHx MHHyT jx o HecKOJibKHx nacoB. MeTauepKapnn njiarnopxHjt b Tejie xo- 
3HHHa CTaHOBflTCfl HHBa3HOHHbIMH Hepe3 3—5 JX HeH, a y npOCTOrOHHMHA Hepe3 
60— 80jmeH (Styczynska-Jurewicz, 1962; Genov, Samnaliev, 1984). B xojte co- 

npnxeeHHOH 3BOJHOUHH CTpeK03 H MX napa3HTOB y nOCJie^HHX C(J)OpMHpOBaJIC5I 
pajt a^amauMH, KOTopbie o6ecnenHBaiOT hx HopMajibHoe pa3BHTne b opraHH3Me 
xo35iHHa, He OKa3biBan cymecTBeHHoro bjihhhhh Ha ero HMMyHHyio cncieMy. 
nO,ao6HOe B3aHMOJteHCTBHe n03B0JI5ieT JIHHHHKaM CTpeK03, HHBa3HpOBaHHbIM 
napa3HTaMH, npOTHBOCTOHTb BTOpHHHOMy 3apaXCeHHK), HTO OC06eHHO BaXCHO B 
yCJIOBHflX o6HTaHHH B Cpejie C 60JIbniHM KOJIHHeCTBOM MHKpOOpraHH3MOB. 

B AaHHOH pa6oie Mbi nonbuajincb BbraBHTb B03M0xcH0e bjihhhhc, OKa3biBae- 
Moe TpeMaTOziaMH ceMencTBy Plagiorchidae h Prosthogonimidae Ha KJieTOHHbie 
HMMyHHbie peaKUHH y jihhhhok CTpeK03 pojta Aeschna (A. grandis). 


MATEPHAJI H METOflHKA 
HaceKOMbie 

B pa6oTe Hcnojib30BajiH jihhhhok CTpeK03 7—8-ro B03pacTOB pojiOB Aeschna 
(A. grandis), Epiteca (E. bimaculata) h Cordulia ( C . aenea). JIhhhhkh 6biJin co- 
6paHbi b BOuoeMax Hoboch6hpckoh o6ji. b nepnoji c KOHua Man jxo cepejtHHbi 
HiOHH. Bo3pacT co6paHHbix jihhhhok BapbHpoBaji ot 4-ro jxo 8-ro. B pa6oTe 
Hcnojib30BajiHCb jihhhhkh 7—8-ro B03pacTOB. JIhhhhkh CTpeK03 MJiajunnx B03- 
pacTOB cojtepxcajincb b Jia6opaiopHbix ycjiOBnnx jxo jiocthxcchhh 7—8-ro B03- 
pacTOB. 


PI apa3HTOJIOTHHeCKHH aHaJIH3 

riapa3HTOJiorHHecKHH aHajiH3 npoBOjinjin no o6menpHHHTon MeTOjiHKe c no- 
cjieuyiomHM noucneTOM KOJinnecTBa uhct b Kaxmoft oco6h, ynnibiBan hx jio- 
KajiH3auHio h HajiHHne MejiaHH3auHH Ha noBepxHOCTH uhct. B uajibHenmeM 
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npoBOAHJiH onpeAejieHHe MeTauepKapHH jio ceMencTBa. Hpoh3bo,zihjih TaK^ce 
BCKpbiTMe opraHOB nnmeBapHTejibHoro Tpaicra jihhhhok Ha HajiHnne b hx nojio- 
cth rperapHH h HeMaTOji. riepeji Hcnojib30BaHHeM jihhhhok b cepHH Ghoxhmh- 
hcckhx onbiTOB Ha npe^MeTHbix CTeKJiax <J)HKCHpoBajiH Ma3KH reMOJiHMc[)bi h 
xcHpoBoro Tejia HHjiHBHjiyajibHO ot Kaxcuon oco6h. Ma3KH OKpatiiHBajiH no Me- 
rajiy PoMaHOBCKoro—rHM3a (JIhjijih, 1969) h npocMaTpHBajiH b cbctoboh mhk- 
pocKon Ha HajiHHHe MHKpoopraHH3MOB hjih npoT030HHon HH(J)eKUHH. JIhhhh- 
kh, Hecymne jionojiHHTejibHyio napa3HTHHecKyio Harpy3Ky, noMMMO jihhhhok 
TpeMaTOA, H3 onbiTa HCKJiiOHajiHCb. 


nojiyneHMe reMOUHTOB 

l (jih nojiyneHHH cycneH3HH reMOUHTOB reMOJiHMcJiy coGnpajin b miacTHKOBbie 
npo6HpKH c oxjiaxc,aeHHbiM (4 °C) aHTHKoaryjiHHTOM (AK; 62 mM NaCl, 100 mM 
rjnoK03a, 10 mM 3,ZI,TA, 30 mM umpaT Na, 26 mM JiHMOHHan KHCJiOTa, pH 4.6 
(Leonard et al., 1985)), co^epxcamHM 8 % caxapo3bi. 3aTeM reMOJiHM<J)y ueHTpH- 
4)yrnpoBajiH 5 mhh npn 500 g, nojiyneHHbiH ocaziOK pecycneH3HpoBajiH h reMO- 
UHTbi Tpnxc^bi OTMbiBajin b xojiojihom AK no 5 MHH npH 500 g H OAHH pa3 B 
0.01 M (J)occl)aTHOM 6y^)epe pH 7.2 c 0.15 M NaCl (OB). Bee onepauHH npoH3- 
BO^HJiHCb npn TeMnepaType 4 °C. nocjie b3hthh reMOJiHM(J)bi jihhhhok BCKpbiBa- 
jih h npoH3BO,ziHJiH napa3HTOJiorHHecKoe HCCJie/iOBaHHe. 

MHteuHpoBaHHe CTpeK03 6aKTepnajibHbiMH KJieTKaM h 
h cycneH3neM cecjia/ieKca 

JlHHHHKaM HH^eunpoBajiH 12 mkji cycneH3HH ce(J)aaeKca ^EAE — 25 
(1 Mr/MJi) h no 4 mkji cycneH3HH BereTaTHBHbix kjictok Bacillus thuringiensis 
s. s. p. galleria 69-6 (10 6 KJieTOK/MJi) w Escherichia coli K-12 (10 7 KJieTOK/MJi). 
CecJiajieKC npejiBapHTejibHO 3 pa3a OTMbiBajiH b OB. EaKTepHajibHbie KyjibTypbi 
6biJiH jno6e3HO npejiocTaBJieHbi JI. H. EypueBOH M3 kojuickuhh jiaOopaTopHH na- 
TOJiorHH HaceKOMbix MCh3)K COPAH. BaKTepHH BbipamHBajiH Ha TpHnT03HOM 
arape (Ferak, Berlin) b naniKax neipn npn TeMnepaType 28 °C. nepeji ncnojib- 
30BaHHeM b pa6oTe OaKTepnajibHbie kjictkh npejiBapHTejibHO CMbiBajiH c TBep- 
jioh nnTaTejibHOH epejibi h Tpnxc/ibi OTMbiBajiH b CTepHJibHOM OB, ocaxcuan ueH- 
TpH(J)yrnpoBaHHeM (5000 g/10 mhh). B jiajibHenineM kjictkh ydHBajin (JiopMa- 
jiHHTJiyTapoBbiM (JiHKcaTOpOM (1.6 % (JiopMajiHHa, 0.25 % rjiyTapoBoro ajibjienma 
B OB), 3aTeM TpHJKJIbl OTMbiBajiH B CTepHJibHOM OB. HH'beUHpOBaHHH npOBOJIH- 
JIH C nOMOlIXbK) MHKpOJI03aTOpa nojl 8 CTepHHT OpiOUIKa JIHHHHOK CTpeK03. 

OeHOJIOKCHJia3HaH aKTHBHOCTb B reMOUHTaX 

JXj IH BbIHBJieHHH (J)eHOJIOKCHJia3HOH aKTHBHOCTH B KJieTKBX KpOBH CTpeK03 
cycneH3Hio tcmouhtob HacjiaHBajin Ha npejiMeTHoe ctckjio h HHKy6npoBajiH 
5 mhh npn 24 °C bo BJiaxcHOH KaMepe. nojiyneHHbiH TaKHM o6pa30M moho- 
CJIOH (J)HKCHpOBajIH 70%-HbIM aueTOHOM 20 MHH (npH 24 °C). nocjie (J)HKCaUHH 
KJieTKH TpHxcjibi npoMbiBajiH b OB h HHKyOnpoBajiH 40 mhh npn TeMnepaType 
24 °C c 4 mt/mji dl-jmrHjipooKCH(J)eHHJiajiaHHHa b OB. 3aTeM mohocjioh npo- 
MblBajIH JIHCTHJIJIHpOBaHHOH BOJIOH H MHKpOCKOnHpOBaJIH. KjieTKH, B KOTOpbIX 
(JiHKcnpoBajiH OTJioxceHne MejiaHHHa, CHHTajin (J)eHOJiOKcnjia3onojiojKHTejibHbi- 
mh (OO-nojioxcHTejibHbie). 
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PerHCTpaUHH aKTHBHpOBaHHbIX KHCJIOpOUHbIX MeTa 60 JIHT 0 B 

b reMOUHTax 

06pa30BaHne aKTHBHbix (J)opM KHCJiopoua b KJieTKax KpoBH CTpeK03 pern- 
CTpnpoBajiH no BoecTaHOBjieHHio HHTpocnHero TeTpa30JiHH (HCT), Hcnojib3yn 
MeTO^HKy Xtyrjiac n Kyn (1983) c He3HanHTejibHbiMH H3MeHeHHHMH. Creicna 
c mohocjtohmh tcmouhtob HHKy6npoBajiH 1 h npn TeMnepaType 37 °C b OB c 
1.7 Mr/MJi HCT c 100 mkt/mji jinnonojincaxapn^a. 3aTeM KJieTKH (jmKcnpoBajiH 
4 mhh (J)opMajiHHrjiyTapoBbiM (J)HKcaiopoM (1.6% (t)opMajiHHa, 0.25% rjiyia- 
poBoro ajibueruaa b OB) n npoMbiBajin jiHCTHJuiHpoBaHHOH bouoh. Kjictkh, b 
KOTopbix (J)HKCHpoBajin OTjioxceHHe rpaHyji (J)opMa3aHa, chhtbjih HCT-nojio- 
XCHTeJlbHblMH. 


MH'beunpoBaHH.e uhct b reMOuejib HaceKOMoro 

JlnHHHKaM CTpeK03 A. grandis HHbeunpoBajiH b reMOuejib uhctm TpeMaTO jx 
ceMencTBa Plagiorchidae n Prosthogonimidae. IjHCTbi 6buiH npeuBapHTejibHO H3- 
BJieHeHbl H3 TKaHen JIHHHHOK CTpeK03 pa3JIHHHbIX TaKCOHOB, B TOM HHCJie OTHO- 
chiuhxch K^pyrnM ceMencTBaM ( Cordulia aenea, Epiteca bimaculata) (cm. cxeMy). 
LlncTbi npoMbiBajin b OB n HH^eunpoBajin b npoKOji nojx 7 ctcphhtom. Ha6jno- 
ueHHH 3a npoueccoM HHKancyjinuHH npoBouHjin nepe3 4, 24, 48 h 72 h. 
HH'beunpoBaHHH Hcnojib30Bajin CTeKjiHHHbiH KanHJuiap. 

CxeMa HHteuHpoBaHHa uhct: 

A. grandis 


C. aenea E. bimaculata 


PE3YJIbTATbI 

B jiHHHHKax cTpeK03 poua Aeschna perMCTpHpoBajin bmcokhh npouem 3apa- 
xceHHH TpeMaTO^aMH ceMencTB Plagiorhidae m Prosthogonimidae (pnc. 1, cm. bkji.). 
B 3aBHCHMOcra ot Meda h BpeMeHH c6opa npouem 3apaxceHHOCTH mo r cocraB- 
jiHTb ot 50 jx o 89 % ot o6mero nncjia HccjieuoBaHHbix jihhhhok. Y CTpeK03, co- 
OpaHHbix b oceHHHH nepnou, uhcth 6buin noKpbiTbi o6ojiohkoh, cocTOHiuen H3 
TKaHH, BH3yajibHO HanoMKHaiomen xcnpoBoe Teno. B ochobhom perncTpnpoBa- 
jih ot 1 jx o 5 uhct b jihhhhkc; uHCTbi ji0KajiH30BajiHCb b Mbimuax, XCHpOBOM Te- 
jie h MorjiH 6biTb npHKpenjieHbi k TpaxenM b OpioumoM oraejie. PeuKo ohh cbo- 
6ouho «njiaBajiH» b nojrocTH Tejia (pnc. 2, cm. bkji.). B Tex cjiynanx, Korua b JiH¬ 
HHHKe perHCTpnpoBajiH ot 20 jxo 40 uhct, HeKOTopbie motjih 6biTb npHKpenjieHbi 
K MblLLiUaM KpblJIOBbIX 3anaTKOB. ripH BbICOKOH HHTCHCHBHOCTH 3apa^KCHHH OKO- 
JIO 30 % UHCT 6bIJIH noKpbiTbi MeJiaHH3HpOBaHHOH O0OJIOHKOH (pHC. 3, CM. BKJI.), 
TeM He MeHee jihhhhkh TpeMaTOu ocTaBajincb xcH3Hecnoco6HbiMH. 

J],JIH BbIHCHeHHH B03MOXCHOTO BJIHHHHH HHUHCTHpOBaHHbIX MCTauepKapHH Ha 
npoTeKaHne KJieTOHHoro HMMyHHoro OTBeTa CTpeK03 A. grandis b reMOuejib jih¬ 
hhhok HHbeuHpoBajiH cycneH3Hio yOHTbix OaKTepnajibHbix kjictok Bacillus thu- 
ringiensis s.s.p. galleria hjih Eschirichia coli hjih cycneH3Hio cecjiajieKca. Mepe3 cyT- 
kh nocjie HHbeuHpoBaHHH cecjjaueKca y nccjieuyeMbix jihhhhok perHCTpnpoBa- 
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Phc. 1. IIhcth TpeMaTOfl ceMeMCTB Plagiorchidae (A) h Prosthogonimidae (E), He MejiaHH3HpoBaHHbie. 

Fig. 1. Non-melanized cysts of the trematodes from the families Plagiorchidae (A) and Prosthogoni¬ 
midae (E). 



Phc. 2. UHCTa TpeMaTOiibi ceM. Plagiorchidae 
B Te;ie J1H4HHKH CTpeK 03 bI. 

1 — Tpaxea h Tpaxeojibt, 2— umcth, 3 — ampOBoe 
Te.no. 

Fig. 2. A cyst of the trematode from the fa¬ 
mily Plagiorchidae in the body of a dragonfly 
larva. 


K c. 309 , 310 
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Phc. 3. Linda TpeMama ceM. Prosthogonimidae Ha pa3HOH cTeneHM MeJiaHH3aunn. 

A — MacTHMHo Me/iaHM3iipoBaHHaH, E — b ruioTHofi Me;iaHH3npoBaHHoii Kancyjre. 

Fig. 3. Cysts of the trematodes from the family Prosthogonimidae of different melanization rates. 





Phc. 4. floBepxHocTb LiHCTbi 
TpeMaTOztbi ceM. Prosthogonimi¬ 
dae nepe3 48 h noc;ie HH-beunpo- 
BaHMH (A) h uHda, n3B^eneH- 
Haa H3 Tejia jihmhhkh dpeK03bi 
C OCTaTKaMH TK3HH X03flHHa (/)). 

Fig. 4. The surface of a cyst of 
the trematode from the family 
Prosthogonimidae in 48 hours 
after infestation (A) and the cyst 
extracted from the body of a 
dragonfly larva with remnants of 
host’s tissues (E). 



jiocb o6pa30BaHHe KpynHbix MeaaHH3HpoB3HHbix rpaHya (Kancya), aoKaaH30- 
BaHHbix npeHMymecTBeHHO b npeaeaax noBpexaeHHofi KyTHKyabi h npHKpen- 
jieHHbix k MbiuiuaM 6pK>uiKa, TpaxeaM h xnpoBOMy Tejiy. Ilpn HHbeunpoBaHHH 
b reMOuejib aHHHHOK CTpeK03 cycneH3HH 6aKTepHajibHbix KaeTOK yxe nepe3 4 h 
OTM enaan eaHHHHHbie rpaHyabi b Teae HacexoMoro, KOTopbie aoKaaH30Baancb 
B OCHOBHOM B XHpOBOM Teae OKOaO KHUieHHHKa. TaKHM 06pa30M, MbI MOXeM 
npeanoaoxHTb, hto uhctm TpeMaToa He SaoKHpyioT MexaHH3Mbi KJieTOHHoro 
pacno3HaBaHna h, KaK caeacTBHe, He HHTH6HpyiOT rpaHyao- h Kancyaoo6pa- 
30BaHne. 

KpoMe Toro, KaK 3apaxeHHbiM MeTauepKapnaMH, TaK h He 3apaxeHHbiM aH¬ 
HHHKaM CTpeK03, HHbeunpoBaaH b reMOueab uHCTbi TpeMaToa ceMencTB Plagior- 
chidae h Prosthogonimidae. Uhcth 6bian npeaBapHTeabHO H 3 BaeneHbi H3 TKa- 
Heft jihhhhok CTpeK03 A. grandis, a TaKxe H3 jihhhhok CTpeK03, othochiuhxch k 
apyraM poaaM (C. aenea, E. bimaculata). HHKancyaauHio uhct He perHCTpHpo- 
BajiH b reMOuejie A. grandis b TeneHHe 3 cyr, He33BHCHMO ot BHaa npeabiaymero 
X03HHH3 H 33paxeHHOCTH peUHIIHeHTa MeTauepKapHBMH TpeMaTOfl. OflHaKO 
onpeaejieHHbie ynacTKH Ha noBepxHOcra HHbeunpyeMbix uhct 6bian MeaaHH3H- 
poBaHHbi. Me^aHH3auHH noaBepraancb b ochobhom oct3tkh TKaHen npeabiay- 
mero xo3BHHa (pnc. 4, A, E, cm. bioi.). 

OO aKTHBHOCTb peTHCTpHpOBajiaCb B BepeTeHOBHUHbIX H OKpyrJIbIX IUia3Ma- 
TouHTax, a Taioxe b rpaHyaouurax h nporeMOUHTax (puc. 5, cm. bkji.). HCT boc- 
CTaHaBJiHBajica ao <J>opMa3aHa npeHMymecTBeHHO b rpaHyaouHTax h BepeTeHO- 
BHflHblX nJia3MaTOUHTaX (pnc. 6). 

rioc;ie HHteunpoBaHHfl BereTaTHBHbix KaeTOK B. thuringiensis b reMOuejib 
HeHHBa3HpoB3HHbix jihhhhok CTpeK03 A. grandis perHCTpnpoBajiH pe 3 Koe no- 
BbimeHHe HCT-nojio>KHTejibHbix KaeTOK no 17 % (p < 0.05) c nocaeayioiuHM 
cnauoM ao KOHTpojibHbix 3HaneHHH b TeneHHe 3 cyT (pnc. 7). Y jihhhhok, 3apa- 
xceHHbix TpeMaToaaMH, KOJinnecTBo HCT-noaoxHTeabHbix kjictok He 3 HanHTejib- 
ho yBejiHHHBajiocb ao 8 % (p < 0.05) c nocaeayioiuHM cnaaoM ao KOHTpoabHbix 
3HaneHHH Ha npoTHxeHHH cyTOK h b aaabHefimeM ocTaBaaocb CTa6nabHbiM 
(6 %) (pnc. 8). iipH HHbeunpoBaHHH aHHHHKaM, 3apaxeHHbiM h He3apaxeHHbiM 
MeTauepKapHHMH, cycneH3HH KaeTOK B. thuringiensis nepe3 4 h perucTpupoBaan 
yBeaHneHHe aoan OO-noaoxHTeabHbix KaeTOK ao 25 % (p < 0.05) c nocaeayio- 
1UHM CHHXeHHeM 30 5—6 % Ha 1-e cyT y HeHHB33HpOBaHHbIX aHHHHOK (pnc. 9) 
h ao 11 % y aHHHHOK, 3apaxeHHbix TpeMaToaaMH (pnc. 10). B aaabHeftiueM ko- 
aHHecTBO OO-noaoxHTeabHbix KaeTOK OTannaaocb y aHHHHOK, 3apaxeHHbix h 
He3apaxeHHbix TpeMaToaaMH. TaK, y HHBa3HpoB3HHbix aHHHHOK CTpeK03 KoaH- 
necTBO OO-noaoxHTeabHbix KaeTOK He H 3 MeHaaocb b TeneHHe 3 cyT nocae hht>- 
eunpoBaHHa 6aKTepHaabHOH cycneH3HH (phc. 10). B to xe BpeMa HHieKuna 
6aKTepHil b reMOueab HeHHB33HpoBaHHbiM aHHHHKaM npHBoanaa k pe3KOMy 
yBeaHHeHHio OO-noaoxHTeabHbix tcmouhtob Ha 2-e cyT ao 17 % (p < 0.05) 
(pnc. 9). CaeayeT oTMeraTb, hto y aHHHHOK, 3apaxeHHbix TpeMaToaaMH, H3Ha- 
naabHO 6bian 6oaee BbicoKHe KOHTpoabHbie 3HaHeHH« KaK HCT-noaoxnTeab- 
hhx, TaK h OO-noaoxHTeabHbix KaeTOK (pnc. 8, 10), ho OTaHHHH Mexay hhb3- 

3HpOB3HHbIMH H HeHHBa3HpOB3HHbIMH aHHHHK3MH 6biaH HeaOCTOBepHbl. 


OBCYXaEHME 

JlHHHHOHHbie (JiopMbi TpeMaToa nacTO BCTpenaiOTca y BoaHbix aHHHHOK Hace- 
KOMbix, KOTopbie cayxaT aaa napa3HTOB btophmh npoMexyTOHHbiMH xo3«eBa- 
MH. H3yneHHe B3aHMOOTHOUieHHH TpeMaToa c HX X035ieBaMH CTpeK033MH B 
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Pmc. 5. PerHCTpaiXHH <P0 aKTMBHOCTH reMOXXHTOB. 

Gr — rpaHy^ouHT, PI — njia3MaiouHi, Pr — nporeMouHT. CipejiKM yKa3biBaioT Ha rpaHyjiapHO hjih AH<J)4)y3HO 

pacnpeaeJieHHbift MeJiaHHH. 

Fig. 5. The registration of the phenoloxidase activity of haemocytes. 





Phc. 6. PerncTpaunfl HCT-no;ioxHTejibHbix KJieTOK. 

CTpejiKH yxa3b(BaioT Ha rpaHyjibr (J)opMa3aHa. OcTaJibHbre o6o3HaMeHHH Te xe, hto h Ha pHc. 5. 
Fig. 6. The registration of the NBT-positive cells. 


OCHOBHOM CBCXUHTCH K pa 60 TaM no BblHCHeHMK) )KH3HeHHOrO UHKJia, MOp({)OJIO- 

thh TpeMamn h CHCTeMaTHKH (Borgsteede et al., 1969; Genov, Samnaliev 1984; 
KpacHo;io6oBa, 1987; KpacHOJio6oBa, HjnouiMHa, 1991). BjiHHHue napa3HTOB Ha 
HMMyHHbiH CTaTyc HaceKOMoro jxo nocjieziHero BpeMeHH ocTaBanocb npaKrane- 
ckh HeH3yneHHbiM. B Hainen pa6oTe 6bi;ia npeunpHHHTa nonbiTKa BbiHCHHTb, 
KaKHM o6pa30M TpeMaTozibi ceMencTB Plagiorhidae h Prosthogonimidae bo3- 
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Phc. 7. JlHHaMHKa HCT-nojioacuTejibHbix reMOUMTOB jihhhhok A. grandis. He co,aep^caiHHX uhct Tpe- 

MaTOA, npw HH’beuMpoBaHHH Btg 69-6. 

1 — KOHTpOJIb, 2 — HHT>eiXHpOBaHHbie. * — p 0.05. no OCH OpflHHaT — KOJIHMeCTBO HCT-nOJIOXHTejIbHblX KJieTOK, 
%; no och a6cuHcc — BpeMH noc/ie HHbeiiHpoBaHHH cycneH3HH Btg. 

Fig. 7. The dynamic of the NBT-positive haemocytes in the A. grandis larvae without trematode cysts, 

under the injection of Btg 69-6. 

^encTByiOT Ha nonyjiHUHio reMOUMTOB jihhhhok CTpeK 03 A. grandis , hbjihioiixhxch 

MX npOMeXCyTOHHbIMH X03«eBaMH. 

Cjie^yeT OTMeTHTb, HTO C MOMeHTa npOHHKHOBCHHH UepKapHH B TeJIO X03HH- 
Ha JX O HHUHCTHpOBaHH^ npOXOAHT HeCKOJIbKO HaCOB, a 3aBepiliaeTCH pa3BHTHe 
MeTaixepKapHH nepe3 3—5 cyT (Styczynska-Jurewicz, 1962; Genov, Samnaliev, 
1984). TaKHM o6pa30M, ycneuiHoe o6pa30BaHne uhcth bo3moxcho TOJibKO npw 
no^aBJieHHH hjih H36eraHHH HMMyHHbix peaKUHH xo3HHHa. OnbiTbi no nepe- 
CaXCHBaHHK) UHCT n03B0JIHK)T npe^nOJIO>KHTb, HTO nOBepXHOCTHblH CJIOH UHCT, 
B03M0XCH0, CO^epXCHT COe^HHCHHH pa3JIHHHOH npnpO^bl, n03B0JIHK)lUHe H30e- 
xcaTb pacno3HaBaHHH HMMyHHOH chctcmoh HaceKOMoro. rio^oSHbiH cnoco6 H3- 
SeraHHH HMMyHHbix peaKUHH xo3HHHa 6bui onncaH Ha npnMepe chctcmh napa- 
3ht—xo3hhh, o6pa3yeMon npH napa3HTHp0BaHHH Macrocentrus cingulum (Hy- 
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Phc. 8. ^HHaMHKa HCT-nojioxcHTejibHbix reMOUHTOB jihhhhok A. grandis, cojtepacamHX uhctm Tpe- 

MaToa, npH HHT>euHpoBaHHH Btg 69-6. 

06o3HaHeHHH Te ace, hto h Ha pwc. 7. 

Fig. 8. The dynamic of the NBT-positive haemocytes in the A. grandis larvae carrying trematode cysts, 

under the injection of Btg 69-6. 


menoptera) Ha JiHHHHKax Ostrinia furnacalis (Lepidoptera) (Hu et al., 2003). 
Ha noBepxHOcra hhu napa3HTOHjia 6buio OTMeneHO HajiHHHe 4)H6po3Horo cjioh, 
KOTOpblH He y3HaeTCH HMMyHHOH CHCTeMOH X03HHHa. XHMHHeCKaH npnpOAa 
3Toro cjioh OKOHHaTejibHO He BbiHCHeHa. npejmojioxcHTejibHO, 3aiunTHbie cbohct- 
Ba noBepxHOCTHoro cjioh hhu napa3HTa MoryT 6biTb oOycJiOBJieHbi BnpyconojxoO- 
HblMH HaCTHUaMH rJIHKOnpOTCHHOBOH npwpojlbl HJIH reMOMyUHH-nOJXOOHblMH co- 
ejXHHeHHHMH, BXOflHIUHMH B COCTaB JiaHHOrO CJIOH H Cri 0 C 06 HbIMH (|)OpMHpOBaTb 
KOMnjieKCbi c jiHnocJiopHHaMH h c paaoM OejiKOB reMOJiHM(t)bi xo3HHHa. B pe- 
3yjibTaie o6pa3yeTCH CBoeo6pa3Hbin «KaMy(J)JiHXCHbiH» cjioh. HecKOJibKO hhoh 
cnoco6 3amHTbi xapaKTepeH juih napa3HTHnecKHX HeMama Heterorhabditis megi- 
dis h Steinernema feltae. B 3tom cjiynae noBepxHOCTb napa3HTa noKpbua nexjiOM 
H3 chmGhothhcckhx OaicrepHH. npejinojioxcHTejibHO jxaHHbie OaicrepHH yraeTaiOT 
KjieTOHHbie peaKUHH xo3HHHa, BbijiejiHH cneuH(j)HHecKHe coextHHeHHH, nojiaBJin- 
loiune npo(|)eHOJiOKCHjia3HbiH xacxa jx, jih6o CBH3biBaioiUHecH c narrepH-pacno- 
3HaiOIUHMH GeJIKaMH X03HHHa. JXflH OoJIblHHHCTBa napa3HTOB H napa3HTOHJXOB 
xapaKTepHO aKTHBHoe B03jteHCTBHe Ha opraHH3M xo3HHHa-HaceKOMoro (Vinson 
et al., 1990, 1998). 3to MoryT 6biTb CHMOnoHTHbie HMMyHOcynpeccHBHbie bh- 
pycbi, nojxaBJiHioiUHe cncieMy aKTHBaunn (j)eHOJiOKCHjxa3Horo Kacicajxa (Shelby 
et al., 2000), jih6o BnpyconojtoOHbie nacTHUbi h rrojiHjjHOBHpycbi, HHi>euHpye- 
Mbie caMKOH napa3HTOHjia b reMOuejib xo3HHHa (Richards, Parkinson, 2000). 
YcneuiHoe pa3BHTne naioreHa (napa3HTa) HenocpejtCTBeHHO 3aBHCHT ot Toro, 
HacKOJibKO ycneuiHO oh cyMeeT nojtaBHTb, jih6o H36excaTb bo3JXChctbhh HMMyH¬ 
HOH CHCTeMbi xo3HHHa. Y3HaBaHHe naioreHa h ero ojiHMHHaunH nponcxojtHT 
npn HenocpejxcTBeHHOM ynacTHH kjictok kpobh (reMOUHTOB). CjiejxoBaTejibHO, 
B03jtencTBHe naioreHa b nepByio onepejib HanpaBJieHO Ha nojxaBJieHHe kjictoh- 
Horo HMMyHHTeTa h b nacTHOCTH Kancyjio- h rpaHyjioo6pa30BaHHH (Slepneva 
et al., 1999; Fellowes, Godfray, 2000; Richards, Parkinson, 2000). 06pa30BaHne 
Kancyji h rpaHyji conpoBOxcaaeicn aKTHBaunen npoc|)eHOJiOKCHjta3Horo Kacicajxa, 
4to npHBOjtHT k o6pa30BaHHio MejiaHHHOBoro cjioh Ha noBepxHOCTH napa3HTa. 
npouecc MejiaHoreHe3a npoieKaeT npn HenocpejiCTBeHHOM ynacraH 4)epMeHTa 
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nacbi 


Phc. 9. AnHaMHKa OO-nojioxcHTejibHbix reMoumoB jihhhhok A. grandis, He ccxaepacamux uncTbi Tpe- 

Mama, npw HH'beuHpoBaHHH Btg 69-6. 

no och opjjHHaT — KOJiHHecTBO 00-no;io)KHTe;ibHbix icneTOK, %; no och a6ciiHcc — BpeMH nocjie HHbeiinpoBaHHH 
cycneH3HH Btg 69-6. OcT&nbHbie o6o3HaweHHfl Te >xe, hto h Ha pnc. 7. 

Fig. 9. The dynamic of the phenoloxidase-positive haemocytes in the A. grandis larvae without trema- 
tode cysts, under the injection of Btg 69-6. 

4»eHOJiOKCHfla3bi h conpoBoxaaeTca o6pa30BaHHeM xhhohob, ccmhxhhohob, a 
TaK*e aKTHBHpOBaHHbIX KHCJIOpOAHbIX MCTa 60 JIHT 0 B, B naCTHOCTH, CynepOKCH- 

aaHHOHa h nwpoKcmibHoro pajtHKajia (Nappi et al., 1995; Slepneva et al., 1999; 
Wilson et al., 2001; Sugumaran 2002). Cootbctctbchho reHepaitHH jtaHHbix npo- 
ayKTOB perHCTpitpyeTCH b nepByio oneperib b KJieTKax HMMyHOKOMneTeHTHoro 
3BeHa, t. e. b njia3MaToitHTax h rpaHyjioitHTax (PI, Gr) (TjiynoB, EaxBajioB, 1995; 
Whitten, Ratcliffe, 1998; Nappi, Ottaviani, 2000). 

TaKHM o6pa30M, y jihhhhok CTpeico3 A. grandis, 3apaxeHHbix lutciaMH Tpe- 
MaTOit ceMencTB Plagiorchidae h Prosthogonimidae, OTMenajiH H3HaHajibHO 6ojiee 
BblCOKytO 4>epMeHTaTHBHyK> aKTHBHOCTb KJieTOK KpOBH. OflHaKO 3T0 He npHBO- 
ttHJio k yHHHTOxeHHio napa3HTOB. B to xe BpeMfl npn HH(J)eKitHOHHOH Harpy3Ke 
HMMyHHan CHCTeMa X03BHH3 He cnocoOHa pearHpoBaTb Ha npoHHKHOBeHHe ny- 
xepoflHoro Tejia b nojiHOH Mepe b OTJiHHHe ot HHTaKTHbix jihhhhok. Moxho 
npettnojioxHTb, hto TpeMaTottbi B03jteHCTByioT Ha (JiepMeHTaTHBHbie chctcmh re- 
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Phc. 10. ^HHaMHKa OO-nojio^KHTejibHbix reMoixmoB jihhhhok A. grandis , co/tepxcamHX uhcth Tpe- 

MaTo^, npH HHbeiiHpoBaHHH Btg 69-6. 

06o3HaneHHfl Te *e, hto h Ha phc. 7 h 9. 

Fig. 10. The dynamic of the phenoloxidase-positive haemocytes in the A. grandis larvae carrying tre- 
matode cysts, under the injection of Btg 69-6. 

MOUHTOB CTpeK03, HaCTHHHO HHrHOHpyfl HX, 06 eCneHHBaH HOpMaJlbHOe pa3BHTHe 
napa3HTa b opraHH3Me HaceKOMoro h npe^OTBpaman BTOpHHHoe 3apaxceHHe jxpy- 
thmh napa3HTaMH (naioreHaMH). TaKHM o6pa30M, napa3HT no^aBJineT HMMyH- 
Hbie peaKUHH opraHH3Ma no ypoBHH, 6e3onacHoro jxnn ero cymecTBOBaHHH, ho 
He CHwxcaeT HMMyHHoro CTaTyca HaceKOMoro-xo3HHHa ,uo KpHTHnecKoro ypoBHH. 

Pa6oia BbinojiHeHa npn (J)HHaHCOBOH nozmepxcKe PoccHHCKoro (J)OH^a <byn- 
OTMeHTajibHbix HCCJiewBaHHH (npoeKTbi Nq 03-04-48310 h 03-04-48807). 
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THE EFFECT OF TREMATODES ON THE CELLULAR IMMUNITY 
OF THE DRAGONFLY AESCHNA GRANDIS (ODONATA) LARVAE 

N. A. Kryukova, N. I. Yurlova, V. V. Glupov 
Key words : Trematoda, Plagiorchidae , Prosth ogon imidae, Aeschna grand is, haemocytes. 

SUMMARY 

The high percent of the infestation by the trematodes of the families Plagiorchidae and 
Prosthogonimidae is recorded in the dragonfly Aeschna grandis larvae of the last stage. 
About 30 % of the trematode cysts were melanized. It is established, that the parasitising 
of the trematodes do not effects on the process of the incapsulation of foreign bodies, but 
it suppresses partly the formation of oxygen free radicals and phenoloxidase activity in 
the haemocytes of dragonfly larvae. 
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